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• The pituitary gland, weighing 500 to 900 mg, lies at the base of the skull in 
the sella turcica within the sphenoid bone... 
Hypothalamic-pituitary axis 
Hypothalamic-pituitary axis 
 
o The anterior pituitary gland 
receives a rich vascular 
supply, largely from the 
hypothalamus via a 
hypothalamic-pituitary 
portal circulation… 
Feedback control of 
 the hypothalamic-pituitary target gland axis… 
 TRH 
 GNRH 
 GHRH 
 CRH 
 SRIF 
 Dopamine 
Pituitary gland is composed of… 
• Pituitary hormones are secreted in a pulsatile manner, reflecting 
stimulation by an array of specific hypothalamic releasing factors...  
Hypothalamic-pituitary axis 
Pituitary Tumors 
• Each of the five pituitary cell types, either singly or in 
combination, can give rise to benign pituitary adenomas, … 
 
 
• Prolactinomas are the most common secretory pituitary tumors.  
 
• Isolated reports of pituitary carcinomas with distant metastases have 
been described… 
• The earliest clinical manifestations of pituitary tumors  are usually 
the characteristic signs and symptoms caused  by the hormone 
hyper-secretion…  
 
• Subsequently, if the tumor is large, local manifestations of tumor 
enlargement may develop…  
Pituitary Tumors 
• The presence of a pituitary tumor 
is confirmed by pituitary MRI…  
 Microadenomas… 
 Macroadenomas…  
Pituitary Tumors 
• Endocrine evaluation should precede imaging studies… 
because 10% to 20% of the normal population harbors 
nonfunctional asymptomatic pituitary micro-adenomas 
that are incidentally detected by MRI… 
• Compression of surrounding normal pituitary tissue by an 
enlarging tumor mass can cause hypo-secretion of one or 
several pituitary trophic hormones… 
 
                           GH > LH & FSH> TSH> ACTH 
Hypopituitarism 
• Impaired production of one or more of the anterior pituitary 
trophic hormones can result from inherited disorders…  
• More commonly, adult hypopituitarism is acquired and 
reflects:  
o Compressive mass effects of tumors 
o Local pituitary or hypothalamic traumatic  
o Inflammatory, or Vascular damage 
• The clinical manifestations of hypopituitarism depend on 
which hormones are lost and the extent of the hormone 
deficiency…  
 

Screening Tests for Pituitary Disorders 
Treatment 
 Dopamine agonists are choice for prolactinomas… 
 
 For acromegaly, somatostatin analogues and GH receptor 
antagonists are indicated…  
 
 For TSH-secreting tumors, somatostatin analogues and 
occasionally dopamine agonists are indicated…  
 
 ACTH-secreting tumors and nonfunctioning tumors are 
generally not responsive to medications and require 
surgery and/or irradiation... 
Disorders of 
Anterior Pituitary 
Hormones 
GROWTH HORMONE 
• A 191–amino acid peptide… 
• Somatotrope cells constitute up to 50% of the total… 
 
 GHRH…  
 Ghrelin (induce GHRH and also directly stimulate GH release…)  
 SOMATOSTATIN (somatotropin-release inhibiting factor)  
 
• GH binds to receptors in the liver and induces secretion 
of IGF-I, which circulates in the blood bound to binding 
proteins (IGF-BP3)… 
 
• IGF-I mediates most of the 
growth-promoting effects of 
GH and…     
 
• GH also affects carbohydrate 
metabolism… 
GH deficiency  
during infancy and childhood  
• Isolated GH deficiency is characterized by: 
 hypoglycemia due to relatively unopposed insulin action...  
 micropenis 
 short stature 
 increased fat  
 high-pitched voice 
• Short stature should be evaluated if a patient’s height is > 
3 standard deviations (SD) below the mean for age or if 
the growth rate has decelerated…  
LABORATORY INVESTIGATION 
• Because GH secretion is pulsatile, GH deficiency is best 
assessed by examining the response to provocative stimuli… 
 Exercise,  
 Insulin-induced hypoglycemia,  
 Other pharmacologic tests… 
• Adequate adrenal and thyroid hormone replacement should 
be assured before testing…  
 
• Pituitary MRI may ... 
• A single GH stimulation test is sufficient for the diagnosis of 
adult GHD...  
 
• Patients with a low serum IGF-I level and three or more 
pituitary hormone deficiencies have more than a 97% chance 
of having GHD and do not need to undergo GH stimulation 
testing…  
• Low serum IGF-I level is suggestive of GHD; however, a 
normal IGF-I level does not rule out GHD… 
TREATMENT 
• Replacement therapy with recombinant GH restores growth 
velocity in GH-deficient children to ~10 cm/year…  
 
• In patients with GH insensitivity and growth retardation 
due to mutations of the GH receptor, treatment with IGF-I 
bypasses the dysfunctional GH receptor… 
• Patients previously diagnosed with childhood-onset GH 
deficiency should be re-tested as adults to affirm the 
diagnosis... 
 
Features of Adult Growth 
Hormone Deficiency 

Acromegaly and Gigantism… 
• In childhood, GH hypersecretion leads to gigantism; In adults whose 
long bone epiphyses are fused, GH excess causes acromegaly… 
 GH hypersecretion is almost always caused by a GH secreting pituitary 
adenoma and about 70% of patients with acromegaly have macro-
adenomas…  
 
 Ectopic GHRH secretion can occur with pancreatic islet cell tumors and 
bronchial or intestinal carcinoids… 
 
 Both ectopic GH and GHRH are clinically exhibited with acromegaly but 
are extremely rare.  

Clinical Features… 

Complications… 
Cardiovascular  
• Ischemic heart disease 
• Cardio-myopathy  
• Congestive heart failure 
• Arrhythmias 
• Hypertension 
Respiratory 
• Kyphosis 
• Obstructive sleep apnea 
 
Neurologic 
• Carpal Tunnel syndrome 
• Stroke  
Neoplastic  
• Colorectal  (Breast and prostate - uncertain)  
Musculoskeletal  
• Degenerative arthropathy , Calcific discopathy, 
pyrophosphate arthropathy… 
Metabolic 
• Diabetes mellitus/IGT  and Hyperlipidemia  
Causes of 
Death : 
I-Cardiovascular (38 -62 percent)                                 
II-Malignancy (9 -25 percent)  
III-Respiratory (0 -25 percent)  
• Random GH – not useful 
 
• Measurement of serum IGF-I … 
• Dynamic GH testing is more valuable than the measurement 
of a single random GH level.  
 
• Simple and specific dynamic test for GH hypersecretion is 
the administration of 75 gr oral glucose (OGTT) … 
 
• If no pituitary mass is detected, an extra-pituitary source of 
ectopic GH or GHRH should be sought through imaging 
studies of the chest and abdomen… 
Diagnosis of Acromegaly 
Treatment 
 Trans sphenoidal microsurgery (TSS) is the initial therapy 
of choice, resulting in rapid reduction of GH levels with a 
low rate of surgical morbidity… 
 Cure rates are proportional to 
preoperative tumor size with a 
90% success rate for patients 
with micro-adenomas…  
Medical management  
 Octreotide acetate, a long-acting somatostatin analogue, is 
effective in reducing GH and IGF-I levels to normal in 40% 
to 65% of patients and shrinks tumor mass in about 50% of 
cases...  
 
 A long-acting, slow-releasing depot preparation of 
octreotide administered once monthly is as effective as 
short-acting subcutaneous octreotide preparations…  
• Side effects of octreotide include diarrhea, abdominal 
cramps, flatulence, and gallstone formation… 
 
 Dopamine agonists, is effective in suppressing GH in only 
a minority of patients with acromegaly …  
 The GH receptor antagonist, pegvisomant, binds to the GH 
receptor and normalizes IGF-1 levels in 97% of patients 
with acromegaly.  
 
• Liver function tests and pituitary adenoma size must be 
monitored on a long-term basis… 
Radiotherapy 
• Radiotherapy is an effective method of reducing GH 
hypersecretion; however… 
 
 It may take as long as 20 years for GH levels to fall after 
radiotherapy… 
 
 The incidence of hypopituitarism is high…  

Prolactin 
• With 198 amino acids and molecular mass of 21,500 kDa. 
 
• It is weakly homologous to GH and h- placental lactogen, 
reflecting the duplication and divergence of a common 
GH-PRL-hPL precursor gene…  
• PRL is synthesized in lactotropes, which constitute about 
20% of anterior pituitary cells.  
 
• PRL is unique among the pituitary hormones in that the 
predominant central control mechanism is inhibitory, ….  
 
• TRH is a hypothalamic tri-peptide that elicits PRL release...  
 
• PRL secretion is pulsatile, with the highest secretory peaks 
occurring during rapid eye movement (REM) sleep.  
 
• Peak serum PRL levels (up to 30 μg/L) occur between 
4:00 and 6:00 a.m. and the circulating half-life of PRL is 
about 50 min… 
 
• Normal adult serum PRL levels are about 10–25 μg/L in 
women and 10–20 μg/L in men.  
 
• Vasoactive intestinal 
peptide (VIP) also 
induces PRL release, 
whereas glucocorticoids 
and thyroid hormone 
weakly suppress PRL 
secretion…. 
Actions 
• PRL acts to:  
 induce and maintain lactation,  
 decrease reproductive function, and  
 suppress sexual drive…  
• PRL inhibits reproductive function by:  
 suppressing GnRH and pituitary gonadotropin secretion 
 impairing gonadal steroidogenesis in both sexes… 
• The PRL receptor is a member of the type I cytokine receptor 
family that also includes GH and IL-6 receptors…  
• In the ovary, PRL blocks folliculogenesis and inhibits 
granulosa cell aromatase activity, leading to: 
o anovulation  
o hypoestrogenism 
 
• PRL also has a luteolytic effect, generating a shortened, or 
inadequate, luteal phase of the menstrual cycle…  
• In men with hyperprolactinemia, attenuated LH secretion 
leads to:  
 low testosterone levels (decreased libido)  
 decreased spermatogenesis (reduced fertility)  
Hyperprolactinemia 
• PRL levels increase markedly (about ten-fold) during 
pregnancy and decline rapidly within 2 weeks of parturition.  
 
• Serum PRL levels rise transiently after exercise, meals, 
sexual intercourse, minor surgical procedures, general 
anesthesia, chest wall injury, acute myocardial infarction, 
and other forms of acute stress... 
 
• Hyperprolactinemia is the most common pituitary hormone 
hyper-secretion syndrome in both men and women…  
Etiology Of… 
• PRL-secreting pituitary 
adenomas (prolactinomas) 
are the most common cause 
of PRL levels >200 μg/L… 
Etiology Of… 
REMEMBER  
• Lesions of the hypothalamic-
pituitary region that disrupt 
hypothalamic dopamine 
synthesis, portal vessel 
delivery, or lactotrope 
responses… are caused 
elevated PRL levels, usually in 
the range of 30–100 μg/L. 
• Macro-adenomas are >1 cm in diameter and may be locally 
invasive and impinge on adjacent structures…. 
• The female-to-male ratio for micro-prolactinomas is 20:1, 
whereas the sex ratio is near 1:1 for macro-adenomas.  
 
• Men tend to present with larger tumors than women, 
possibly because the features of male hypogonadism are 
less readily evident…  
 
• About 5% of micro-adenomas progress in the long term to 
macro-adenomas… 
 
• Tumor size generally correlates with PRL concentrations; 
(values >250 μg/L usually are associated with macro-adenomas).  
• Mixed tumors that secrete combinations of GH and PRL, 
ACTH and PRL, and rarely TSH and PRL are also seen.  
 
• These pluri-hormonal tumors are usually recognized by 
immunohistochemistry (IHC), sometimes without apparent 
clinical manifestations from the production of additional 
hormones…  
 Amenorrhea,  
 Galactorrhea (up to 80% of hyperprolactinemic women) 
 Infertility…  
• Hallmarks of  hyperprolactinemia in women:  
• If it’s sustained, vertebral bone mineral density can be 
reduced compared with age-matched controls… 
 
• Patients also may complain of decreased libido, weight gain, 
and mild hirsutism… 
Presentation and Diagnosis 
Presentation and Diagnosis 
• In men, diminished libido, infertility, and visual loss are the 
usual presenting symptoms... 
• In men, true galactorrhea is uncommon. 
• If the disorder is long-standing, secondary effects of 
hypogonadism are evident, including osteopenia, reduced 
muscle mass, and decreased beard growth... 
• In both sexes, tumor mass effects may cause visual-field 
defects or headache… 
Laboratory Investigation 
 Basal, fasting morning PRL levels… 
 
 In females, pregnancy must always be ruled out… 
 
 Obtain detailed drug history- rule out medication effects… 
 
 Hypothyroidism should be excluded… 
 
Consider MRI…, especially if high prolactin  
levels (> 100 ng/mL) 
 Dopamine agonists suppress PRL secretion and synthesis          
as well as lactotrope cell proliferation...  
• About 20% of patients (especially males) are resistant to 
dopaminergic treatment because of these adenomas: 
1) Decreased D2 dopamine receptor numbers 
2) Post-receptor defect… 
 
• D2 receptor gene mutations in the pituitary have not been 
reported. 
Treatment 
• Cabergoline 
 
 Starting (0.5–1.0 mg twice weekly) achieves normo-prolactinemia 
and resumption of normal gonadal function in ~80% of patients 
with micro-adenomas… 
 
• Galactorrhea improves or resolves in 90% of patients…  
 
• Cabergoline normalizes PRL and shrinks ~70% of macro-
prolactinomas.  
• Bromocriptine 
  
 Starting low dose at 1.25- 2.5 mg/day at night before increasing to 
2.5 – 10 mg per day in divided doses. 
Webster, J et al. N Engl J Med 1994; 331:904. 
• Adverse effects and drug intolerance of cabergoline are encountered 
less commonly than with bromocriptine and also may be effective in 
patients resistant to bromocriptine…  
 
• MRI Scans Showing Tumor Shrinkage after Treatment with a Dopamine 
Agonist in a Patient with a Macroprolactinoma… 
Surgery &… 
• Indications for surgical adenoma debulking include: 
• Dopamine resistance or intolerance 
• Invasive macro-adenoma with compromised vision         
(that fails to improve after drug treatment)  
 
• Initial PRL normalization is achieved in about 70% of 
microprolactinomas after surgical resection and only 30% of 
macroadenomas can be resected successfully…  
• Radiotherapy for prolactinomas is reserved for patients with 
aggressive tumors that do not respond to maximally 
tolerated dopamine agonists and/or surgery. 

Thanks For Your 
Attention 

• Isolated GH deficiency is characterized by short stature, micropenis, 
increased fat, high-pitched voice, and a propensity to hypoglycemia due to 
relatively unopposed insulin action.  
 
• Familial modes of inheritance are seen in at least onethird of these individuals 
and may be autosomal dominant, recessive, or X-linked. About 10% of 
children with GH deficiency have mutations in the GH-N gene, including gene 
deletions and a wide range of point mutations.  
 
• Mutations in transcription factors Pit-1 and Prop-1, which control 
somatotrope development, result in GH deficiency in combination with other 
pituitary hormone deficiencies, which may become manifest only in 
adulthood.  
 
• The diagnosis of idiopathic GH deficiency (IGHD) should be made only after 
known molecular defects have been rigorously excluded. 
 
• GHRH receptor mutations  
 
• Recessive mutations of the GHRH receptor gene in subjects with severe 
proportionate dwarfism are associated with low basal GH levels that cannot be 
stimulated by exogenous GHRH, GHRP, or insulin-induced hypoglycemia, as 
well as anterior pituitary hypoplasia … 
 
• The syndrome exemplifies the importance of the GHRH receptor for somatotrope 
cell proliferation and hormonal responsiveness. 
• GH insensitivity  is caused by defects of GH receptor structure or signaling.  
 
• Homozygous or heterozygous mutations of the GH receptor are associated with 
partial or complete GH insensitivity and growth failure (Laron’s syndrome).  
 
• The diagnosis is based on normal or high GH levels, with decreased circulating 
GH-binding protein (GHBP), and low IGF-I levels. Very rarely, defective IGF-I, 
IGF-I receptor, or IGF-I signaling defects are also encountered.  
 
• STAT5B mutations result in both immunodeficiency as well as abrogated GH 
signaling, leading to short stature with normal or elevated GH levels and low 
IGF-I levels Circulating GH receptor antibodies may rarely cause peripheral GH 
insensitivity. 
 
• Nutritional Short Stature  
 
• Caloric deprivation and malnutrition, uncontrolled diabetes, and chronic renal 
failure represent secondary causes of abrogated GH receptor function.  
 
• These conditions also stimulate production of proinflammatory cytokines, 
which act to exacerbate the block of GH-mediated signal transduction.  
 
• Children with these conditions typically exhibit features of acquired short 
stature with normal or elevated GH and low IGF-I levels. 
 
• Psychosocial  Short Stature  
 
• Emotional and social deprivation lead to growth retardation accompanied by 
delayed speech, discordant hyperphagia, and an attenuated response to 
administered GH.  
 
• A nurturing environment restores growth rates. 

